Introduction
The purpose of this paper is to identify and describe relationships between mixing treatment, rubber compound microstructure and the development of some rheological and physical properties. There are three main sections in this paper. The first section deals with the relationship between viscosity and filler dispersion, while in the second section the development of filler dispersion in an intermeshing rotor internal mixer is considered. The last section deals with the factors which control the morphology and property development of blend compounds.
. Filler Dispersion and Rubber Compound Viscosity
Mixing is accompanied by profound changes in rub- 
where is the density of carbon black in g.cm 3 and the effective filler volume fraction in a rubber compound ~F The
We = (~a X . a) +qt (3) where 4~a is the volume fraction of agglomerates and ~t is the true volume fraction of filler, as calculated from the filler density and the rubber compound formulation.
In order to apply the Guth-Gold model there is one further correction needed, for the non-Newtonian flow behaviour of the elastomer. The strain rate of the elastomer in a compound y is greater than that in a gum elastomer under equivalent conditions, due to the filler being effectively non-deformable. Therefore the gum elastomer viscosity must be determined at a strain rate
equivalent to that in the compound. Applying these corrections, Figure 3 shows the fit of the Guth-Gold model phr VN2 produced a domain size of 10-50,um, in contrast Table 1 Recipes for NR and NBR compounds and blends Figure   6 The effect of carbon black boading on average domain size Figure   7 The effect of domain size on tensile strength Figure 8 The effect of fillers on adhesion between NR and NBR Figure 9 The effect of mixing sequence on tensile strength (39) Fig 8, suggest that the surface area and structure of a filler are more important than its surface chemistry. In particular, precipitated silica produces a substantially higher peel strength than would be expected from the earlier blending experiment and that of silane coated silica is equivalent to carbon black. However, consideration of the thermodynamics of the NR-NBR-carbon black system suggest that, in addition to the carbon black being compatible with both elastomers, it will locate preferentially at the NR-NBR interface during mixing. In contrast, the stronger affinity of the silica for the NBR will cause a tendency to locate in the NBR domains.
From the preceding results, it is reasonable to expect that high tensile strength will be obtained when carbon black is introduced to each elastomer simultaneously. Conversely, if preferential incorporation into either elastomer is permitted, the carbon black will not be available at the elastomer-elastomer interface and strength will be reduced. The mixing sequences given in Table 2 were devised to test these proposals and Fig 9 shows that they are justified. However, it is surprising that the blending of masterbatches, shown in Fig 7, gives a tensile strength very close to the best practical result. This may be attributed to the equal distribution of carbon black in each elastomer and to the good dispersion achieved prior to blending. These factors enable a fine morphology to be developed, in which a substantial proportion of the carbon black aggregates will bridge the domain interfaces.
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